Protein transport into mitochondria is conserved between plant and yeast species.
Protein targeting into plant mitochondria was investigated by in vitro translocation experiments. The precursor of the mitochondrial F1-ATPase beta subunit from Nicotiana plumbaginifolia was synthesized in vitro, translocated to, processed, and assembled in purified Vicia faba mitochondria. Transport (but not binding) required a membrane potential and external nucleotides and was conserved among plant species. beta subunit precursors from the yeasts Saccharomyces cerevisiae and Schizosaccharomyces pombe were imported and correctly processed in plant mitochondria. This translocation used protease-sensitive components of the outer membrane. Conversely, the N. plumbaginifolia beta subunit precursor was efficiently translocated and cleaved in yeast mitochondria. However, a precursor for a chloroplast protein was not targeted to plant or yeast mitochondria. We conclude that the machinery for protein import into mitochondria is specific and conserved in plant and yeast organisms. These results are discussed in the context of a poly- or monophyletic origin of mitochondria.